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Previous research suggests that stereotypes about a group’s warmth bias our visual
representation of group members. Based on the stereotype content model (SCM)
the current research explored whether the second big dimension of social perception,
competence, is also reflected in visual stereotypes. To test this, participants created
typical faces for groups either high in warmth and low in competence (male nursery
teachers) or vice versa (managers) in a reverse correlation image classification task,
which allows for the visualization of stereotypes without any a priori assumptions about
relevant dimensions. In support of the independent encoding of both SCM dimensions
hypotheses-blind raters judged the resulting visualizations of nursery teachers as warmer
but less competent than the resulting image for managers, even when statistically
controlling for judgments on one dimension. People thus seem to use facial cues indicating
both relevant dimensions to make sense of social groups in a parsimonious, non-verbal and
spontaneous manner.
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What do we see when we mentally visualize a group member?
Previous research suggests that our visual representation of group
members is biased by the prejudice we hold against the group
(Dotsch et al., 2008): individuals with stronger implicit preju-
dice against Moroccans expected typical Moroccan faces to look
more criminal and less trustworthy. It may be highly efficient
to visually encode information and knowledge about groups in
terms of facial representations, because it offers an ecologically
congruent and non-verbal mode of storing relevant informa-
tion [see McArthur and Baron (1983)], like whether specific
groups are likely to hurt or harm (i.e., warmth). Stereotypes,
however, also carry information about how skilled or compe-
tent other groups are (Fiske et al., 2002). Whereas one’s own
group is usually regarded as relatively high on both dimensions,
many other groups are seen as lacking either warmth (e.g., Asians,
feminists, rich people), or competence (e.g., elderly, housewives,
disabled), or both (welfare recipients, homeless). The identifi-
cation of these two dimensions as central to social perception
is not unique to the SCM. In fact, many different terminolo-
gies have been proposed to refer to two fundamental dimensions
that seem to tap into comparable spheres, among others: moral-
ity and competence (Wojciszke et al., 1998), communion and
agency (Bakan, 1956), or other-profitable and self-profitable traits
(Peeters, 1983). Warmth and competence are thus deemed funda-
mental dimensions of social judgment (Abele et al., 2008). Here,
we tested whether both fundamental dimensions of stereotypes
(warmth and competence) are reflected in individuals’ visual
representations of group members.
At present, it is unclear whether knowledge about a group’s
position on each of the two dimensions is encoded in facial
representations. Although warmth-related traits (i.e., trustwor-
thiness or criminality) seem to be encoded in facial representa-
tions of social groups (Dotsch et al., 2008, 2013) this is less clear
for competence. Previous research that purposefully addressed
both dimensions has done so on a verbal level only, thereby
ignoring any visual components. This is not only unfortunate
because outside of psychological laboratories not group labels
or any other verbal descriptors, but faces are the most fre-
quent social stimuli we encounter (McArthur and Baron, 1983;
Macrae and Quadflieg, 2010), but also because most of these
tasks are inherently reactive and not spontaneous. Specifically,
participants who are asked to report a group’s position on a
dimension or who complete reaction time tasks such as the
Implicit Association Test (e.g., Carlsson and Björklund, 2010),
are forced to evaluate groups on the respective dimension, barring
any conclusions about spontaneous use of information on that
dimension.
As reported above, warmth information seems to be spon-
taneously encoded in visual representations of groups, which
raises the question whether the same can be concluded about
competence information. The answer to this question does not
necessarily parallel the findings with regards to warmth: it is
conceivable that in spontaneous processing warmth information
might be accessed and visually encoded more readily than com-
petence information. This possibility seems to be corroborated by
the fact that warmth is processed earlier (Abele and Bruckmüller,
2011), faster (Ybarra et al., 2001), more reliably (Willis and
Todorov, 2006), and bears more weight in global impressions
(Wojciszke et al., 1998) than competence. In the present work,
we gave participants the opportunity to construe a group image
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without any constraints, enabling us to assess which dimensions
are spontaneously accessed when thinking about groups on a
visual level.
THE PRESENT RESEARCH
To test which components of stereotypes are encoded in visual
representation we selected social groups that differed on both
dimensions in opposite direction (i.e., represent ambivalent
stereotypes) that are not confounded with any other visually
encoded feature (like different sexes, ethnicities). Professions were
chosen as groups that had less clear associations with visible fea-
tures like ethnicity, sex or age but for which previous research
has shown that shared visual stereotypes exist (Hills et al., 2008;
Oldmeadow et al., 2013). We pretested two occupation groups
as ambivalent stereotyped groups (one high in warmth but low
in competence, the other vice versa). Independent participants
were then instructed to create a visualization of a typical face for
a member of the respective occupation group to get an estimate
of what individuals encode in visual group stereotypes. To test
whether both stereotype dimensions were included we used two
strategies, first, independent raters were asked to judge the result-
ing faces on both dimensions, assuming that any systematic effect
can only be due to a successful decoding of previously encoded
information. Second, we used objective physical similarity to
visualizations of warm or competent faces.
METHODS
PRETEST: SELECTING AMBIVALENT STEREOTYPES
To study the visual encoding of both stereotype dimensions
we selected the domain of stereotypes concerning professions.
Fourteen professional groups that were assumed to map on
the two ambivalent quadrants of the SCM (high warmth, low
competence; low warmth, high competence) were selected and
complemented with one group that was assumed to be high on
both dimensions (physician) and one group that was assumed to
be low on both dimensions (meter maid) to have an additional
validity check. As our participants were German and professions
(like most other nouns) are gendered in the German language
we used separate lists for male and female representatives of the
respective professions. These professional groups were then rated
on both stereotype dimensions.
In an online study, 96 participants (57 women, 34 men,
five without response; Mage = 29.86, SD = 10.51) rated all
professional groups on warmth (benevolence, trustworthiness,
heartiness; Cronbach’s α ranged from 0.69 to 0.85, average
α = 0.76) and competence (capability, efficiency, competitive-
ness; Cronbach’s α ranged from 0.57 to 0.89, average α = 0.82)
on a scale from 1 to 10. The extent to which all raters agreed
on these stereotypes was calculated with intra-class coefficients.
Rater agreement was high for warmth ratings of male and female
professionals, both ICCs = 0.99, as well as for the competence
ratings of male, ICC = 0.98, and female professions, ICC = 0.96.
Themean values for each profession were then standardized by
subtracting the grand mean across all 32 professions and divided
by the standard deviation across all ratings. Figure 1 displays
these z-standardized rating for all 32 groups. Based on an inspec-
tion of these results, male nursery teacher and male manger were
FIGURE 1 | Pretest ratings of warmth and competence (z-standardized
means) for 32 professional groups.
chosen as the best exemplars of ambivalent stereotypes. Nursery
teachers, M = 7.79, SD = 1.54, were clearly rated as warmer
than managers, M = 3.63, SD = 1.65, t(95) = 18.90, p < 0.001,
Cohen′s d = 1.93, and managers, M = 7.73, SD = 1.72, were
seen as clearly more competent than nursery teachers, M = 5.82,
SD = 1.81, t(95) = 7.57, p < 0.001, Cohen′s d = 0.78.
IMAGE CONSTRUCTION
The selected professional groups were used in the image con-
struction phase. Specifically, participants were randomly assigned
to visualize either a male nursery teacher or a male manager. In
addition, participants explicitly rated both groups on warmth
and competence (explicit stereotypes) and completed an indi-
rect measure of their association between the two groups and the
concept of competence (implicit stereotypes).
Participants
For the image construction task, 92 new participants (80 women,
12 men; no nursery teachers or managers; Mage = 22.41, SD =
5.58) were recruited in the laboratory of the university. None of
them had participated in the pretest.
Image creation
Visualizations of people’s internal representation of the two
respective professional groups were created with a two images
forced choice reverse correlation image classification task (RCIC;
Mangini and Biedermann, 2004; Dotsch et al., 2008; Imhoff et al.,
2011). Half of the participants performed a nursery teacher RCIC
task, whereas the other half performed a manager RCIC task. In
770 trials, participants picked from two faces presented simul-
taneously the face that looked more like a manager (or, in the
other condition: nursery teacher). The faces were comprised of
always the same base face (a 512 × 512 pixel low-pass filtered
morph of 16 male faces; all faces were taken from the Radboud
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Face Database; Langner et al., 2010) and superimposed random
visual noise (for noise generation, see Dotsch et al., 2008). For
each condition, the average of noise patterns selected by a sin-
gle participant constituted the personal classification image (CI),
which, when superimposed on the original base image, visual-
ized what that participant thought a typical manager (or nursery
teacher) looks like. Figure 2 depicts the group-wise CIs (gen-
erated by averaging the noise patterns within each respective
condition). Because the presented stimuli are completely random,
the outcome of an RCIC task is dependent on representations in
the participants’ mind without making any a priori assumptions
about the contents of those representations (Gosselin and Schyns,
2003; Todorov et al., 2011).
Implicit stereotypes
After the RCIC task participants completed a variant of the Brief
IAT (Sriram and Greenwald, 2009) to tap into their implicit
stereotypes regarding the groups’ competence. This was included
for two reasons. First, we wanted to check whether the compe-
tence differences regarding the two groups were actually repre-
sented at an automatic level as well. Although previous research
on visual representation has not tackled the implicitness of the
extracted representation empirically, the finding that visual rep-
resentations are contingent on participants’ implicit prejudices
(Dotsch et al., 2008) does at least allow the speculation. As a
second possibility we reasoned that the strength of participants’
implicit stereotypes might influence the extent to which the
normative stereotype emerges in their individual CIs.
In the B-IAT, four categories (here: manager, nursery teacher,
warmth, competence) are mapped on two keys, one being the
focal response key, the other being the non-focal response key. At
the beginning of each block, participants are instructed to react
with the focal response key to all presented words belonging to
one of two categories (e.g., manager and competence) and to
react with the non-focal response key to all other stimuli that do
not belong to one these two mentioned categories. To assess the
strength with which participants associated manager and nurs-
ery teachers with the concept of competence, two different types
of blocks were created. In one type of block (compatible), syn-
onyms of competence and typical activities of managers were
the focal concepts, in the other (incompatible) block the focal
FIGURE 2 | Classification images for nursery teacher and manager
based on responses of N = 92 (n = 46 per condition).
concepts were again synonyms of competence but this time typi-
cal activities of nursery teachers. To get a more reliable estimate,
participants completed each of the blocks (20 trials) twice.
For both experimental conditions, the first block required
a reaction to words that either represented competence (same
words as used in the pretest) or the professional group they
had previously created an image of. To represent the profes-
sional groups, verbs that described typical activities according to
a pretest were chosen. In the pretest, 14 participants were asked
to rank order a list of 15 activities for each occupational group
according to how typical they thought this activity was for the
given group. The three most typical activities were chosen as
items. The category of nursery teachers was represented by the
words educate, play, and handicraft work, whereas managers were
represented by delegate, lead, and optimize. The non-focal stim-
uli in the first block referred to the other professional group or
the dimension of warmth (same words as in the pretest). In the
second block, competence stayed the focal category but the pro-
fessional group changed. The third and fourth block mirrored
the first and second. Faster responses in the compatible (blocks
1 and 3 for the manager condition; blocks 2 and 4 for the nursery
teacher condition) than in the incompatible blocks were inter-
preted as reflecting a stronger association between manager and
competence than nursery teacher and competence.
Explicit stereotypes
After the B-IAT participants rated both professional groups on
warmth and competence with the items employed in the pretest
on a 7-point-scale. Both conditions started with the profession
they had created an image of and completed the ratings for the
other group afterwards. Like the B-IAT, these self-reports served
as manipulation checks as well as potential moderators to explore
the role of individual differences.
IMAGE RATING
The resulting CIs were judged on warmth and competence by
92 independent raters (53 women, 39 men; Mage = 36.22, SD =
14.38). Specifically, they completed the same six items as in the
pretest on a 5-point-scale. Additionally, masculinity and feminin-
ity were included as rating dimensions to control for effects of
gender typicality. All raters judged the group-wise images as well
as 30 or 31 of the 92 individual images. Each rater rated only a
subset of individual faces to keep the rating task as short as possi-
ble in order to maximize raters’ concentration. Finally, the raters
guessed whether the depicted person was a manager, a nursery
teacher, a physician or a meter maid.
RESULTS
MANIPULATION CHECKS
To test whether participants in both conditions equally agreed
with the normative stereotypes found in the pretest, we subjected
the warmth and competence ratings for both professions to a 2
(profession) by 2 (stereotype dimension) by 2 (image classifica-
tion condition) mixed-model ANOVAwith the first two variables
as within-subjects factors. Result revealed the predicted two-way
interaction of profession and stereotype dimension, F(1, 90) =
930.70, p < 0.001, η2p = 0.91, not further qualified by condition,
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F < 1. Thus, across conditions we replicated the findings that
nursery teachers were rated as high in warmth, M = 5.42, SD =
0.57, but low in competence, M = 3.25, SD = 0.82, whereas
managers were rated as competent, M = 5.27, SD = 0.64, but
low in warmth, M = 2.30, SD = 0.71. All four relevant pair-wise
comparisons were significant, p’s< 0.001.
The difference in competence between the two groups was also
reflected on an automatic level. As image classification condition
was confounded with IAT block order, two separate analyses were
run for the two conditions1. Participants in themanager condition
(first block: manager and competence) were faster to map man-
ager and competence on one response key, M = 859ms, SD =
212ms, than nursery teacher and competence, M = 1120ms,
SD = 349ms, resulting in an average IAT score of d = 0.51, SD =
0.46 [internal consistency α = 0.48; for scoring algorithm see
Greenwald et al. (2003)]. Participants in the nursery teacher con-
dition (first block: nursery teacher and competence) were also
faster in the blocks with manager and competence as the focal
categories, M = 784ms, SD = 147ms, compared to the blocks
with nursery teacher and competence as the focal categories,
M = 1151ms, SD = 273ms, resulting an IAT score of d = 0.77,
SD = 0.31 (α = 0.60).
Thus, we observed that participants indeed associated the
two professions with the intended quadrants of the Stereotype
Content Model, as indicated both by explicit ratings and
the B-IAT scores. Explicit and implicit competence scores
correlated in the expected direction but only moderately
1This confound and the fact that we did not include an equivalent measure of
automatic warmth stereotypes could be seen as a liability of the current design.
We thus re-recruited 50 of the participants for a second lab session approxi-
mately 3 months after the first date (23 from the original manager condition
and 27 from the original nursery teacher condition). They only completed
a B-IAT in a fixed order (details available upon request). Results showed a
stronger implicit association of warmth with nursery teachers than managers,
IATd = −0.65, and a stronger association of competence with managers than
nursery teachers, IATd = 0.65. Both effects were independent of the image
classification condition in the original experiment. It is thus safe to assume
that the participants indeed automatically associated both professions with the
two stereotype dimensions to a comparable degree and the obtained results are
not due to block order. Full analyses are obtainable from the authors.
so (Table 1), as common for explicit-implicit correlations
(Hofmann et al., 2005).
IMAGE RATINGS PER GROUP
Next, we tested whether the internal representations revealed
by the CIs also reflected the two dimensions of warmth and
competence. As described earlier, independent raters, blind to
the hypotheses and the origin of the images, rated the CIs on
warmth, competence, masculinity, and femininity. As expected,
the nursery teacher CI was rated as warmer, Cronbach’s α = 0.91,
M = 3.64, SD = 0.86, than the manager CI, Cronbach’s α =
0.85, M = 2.63, SD = 0.80, t(91) = 9.52, p < 0.001, Cohen′s d =
1.00. More importantly, the images also differed on ratings of
competence: The manager CI was rated as more competent,
Cronbach’s α = 0.83, M = 3.54, SD = 0.73, than the nursery
teacher CI, Cronbach’s α = 0.86, M = 2.87, SD = 0.70, t(91) =
7.54, p < 0.001, Cohen′s d = 0.79. Thus, both stereotype con-
tent dimensions seem to be encoded independently. To further
strengthen this finding, we conducted control analyses to test
whether this is indeed the case and whether the results could
be more parsimoniously explained with different gender typi-
cality (see below). As expected, the nursery teacher also looked
more feminine, M = 3.28, SD = 1.08, than the manager, M =
1.64, SD = 0.75, t(91) = 12.82, p < 0.001, and the manager cor-
respondingly lookedmore masculine,M = 4.39, SD = 0.70, than
the nursery teacher, M = 2.98, SD = 1.02, t(91) = 11.50, p <
0.001. To test whether the CIs differed on both stereotype dimen-
sions above and beyond this gender typicality we conducted
within-subject regression analyses (Lorch and Myers, 1990). For
each individual rater we predicted the warmth and competence
ratings of the group-wise as well as the individual CIs2 from
their femininity and masculinity ratings and saved the residuals
as the remaining variance that was not explained by gender typ-
icality. On average, the rated warmth of the images was indeed
2As in these intra-individual regressions, rating targets (i.e., classification
images) are treated as cases, a restriction to the group-wise CIs would have
resulted in only two cases per regression. No regression could be calculated for
participants who always gave the same rating on either the predictors or the
criterion in any of the analyses, resulting in 89 cases for the warmth analyses
and 90 cases for the competence analyses.
Table 1 | Correlations by condition of explicit stereotypes for relevant occupation group, implicit associations with competence, and
independently rated warmth, competence and gender typicality of individual CIs.
1 2 3 4 5 6 7
1. Explicit warmth − 0.08 −0.18 0.26◦ 0.15 0.21 −0.21
2. Explicit competence −0.02 − 0.27◦ 0.02 −0.03 0.05 −0.16
3. Competence B-IAT 0.01 −0.09 − −0.21 −0.13 −0.13 0.04
Average ratings of
4. Visual warmth 0.02 0.03 0.09 − 0.69** 0.59** 0.35*
5. Visual competence 0.01 0.22 0.06 0.63** − 0.19 0.16
6. Visual femininity 0.29* 0.13 0.27◦ 0.51** −0.23 − −0.84**
7. Visual masculinity 0.22 0.09 −0.32* −0.44** 0.00 −0.85** −
Correlations below the diagonal for the nursery teacher condition (n = 46), correlations above the diagonal for the manager condition (n = 46). Greater B-IAT scores
reflect stronger associations between competence and managers than competence and nursery teachers. ◦p < 0.10, *p < 0.05, **p < 0.01.
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contingent on judgments of femininity, Mß = 0.38, SDß = 0.31,
t(88) = 11.81, p < 0.001, and masculinity, Mß = −0.08, SDß =
0.29, t(89) = 2.62, p = 0.01. Nevertheless, the remaining variance
that was not due to gender typicality differences still differentiated
between the nursery teacher CI, Mres = 0.74, SDres = 0.82 and
manager CI, Mres = 0.48, SDres = 0.86, t(89) = 2.25, p = 0.03.
Parallel analyses for the competence ratings yielded that ratings of
competence were positively related to ratings of femininity,Mß =
0.08, SDß = 0.33, t(88) = 2.21, p = 0.03, as well as masculinity,
Mß = 0.25, SDß = 0.31, t(89) = 7.61, p < 0.001. However, the
variance in competence ratings that was not due to gender typ-
icality clearly showed that the manager CI was seen as more
competent, Mres = 0.75, SDres = 0.87, than the nursery teacher
CI,Mres = 0.02, SDres = 0.86, t(89) = −6.26, p < 0.001, over and
above its more masculine and less feminine appearance.
As a final task, raters were asked to guess which occu-
pation each of the two group-wise images had. As can be
seen in Figure 3, for each of the two CIs, raters dispropor-
tionally often guessed the intended occupation. The distribu-
tion of guessed occupations was significantly different from
an equal distribution for both the nursery teacher CI, χ2
(3) =
51.74, p < 0.001, as well as the manager CI, χ2(3) = 45.04, p <
0.001. To estimate which information raters used to make a cor-
rect guess we conducted binary logistic regression analyses for
both CIs. We recoded the occupation guess as either correct
(1) or incorrect (0) and entered warmth, competence, femi-
ninity and masculinity ratings as predictors. For the nursery
teacher CI, the only significant predictor was the competence
rating, B = −1.37, SE = 0.45, Exp(B) = 0.25, p = 0.002, indi-
cating that low ratings of competence predicted the correct
identification of nursery teacher. Neither the warmth informa-
tion nor the two gender typicality ratings had any additional
influence. Parallel analyses for the manager CI revealed that
again competence ratings were a significant predictor, B = 0.67,
SE = 0.32, Exp(B) = 1.94, p = 0.04, indicating that high rat-
ings of competence predicted correct identification as manager.
Again, no other predictor reached conventional levels of signif-
icance although warmth was a marginally significant negative
FIGURE 3 | Frequency of assumed occupation for both group-wise CIs.
predictor,B = −0.62, SE = 0.32, Exp(B) = 0.54, p = 0.05. Thus,
the correct identification of the occupation was contingent pri-
marily on the degree of decoded competence and not on gender
typicality.
IMAGE RATINGS PER INDIVIDUAL
In addition to the group-wise CIs we computed individual CIs
for each participant who completed the RCIC task. These indi-
vidual images were also rated on warmth, competence, femi-
ninity, and masculinity by the same raters as the group images.
However, to keep the rating task within a reasonable time
and effort range, the 92 individual images were split in three
subsets of 30 or 31 images. Each rater rated only the group-
wise images as well as one subset of the individual images.
These individual images allowed us to test the boundary condi-
tions of the current design. First, we tested whether the group
effects reported above would also show on ratings of individ-
ual images. As a second step we explored whether the degree
of encoded stereotypes in these individual images would be
contingent on encoders’ explicitly or implicitly endorsed stereo-
types.
Raters showed considerable agreement in their ratings of
warmth (ICCs between 0.94 and 0.96), competence (ICCs
between 0.81 and 0.83), femininity (ICCs between 0.92 and 0.95),
and masculinity (ICCs between 0.90 and 0.92). Ratings of each
individual CI were then averaged across raters (see Figure 4 for
scores of warmth and competence). We conducted four t-tests
to test for effects of the RCIC instruction on the four rated
dimensions. Paralleling the results for group-wise CIs, individ-
ual images of participants in the nursery condition were on
average judged as warmer (nursery teacher: M = 2.85, SD =
0.44, manager: M = 2.19, SD = 0.44; t(90) = 7.16, p < 0.001),
FIGURE 4 | Warmth and competence ratings (mean scores) for 92
individual classification images (small symbols) and two group-wise
images (large symbols).
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less competent (nursery teacher: M = 2.85, SD = 0.23, man-
ager: M = 2.97, SD = 0.32; t(82, 12) = −2.07, p = 0.04), more
feminine (nursery teacher: M = 2.61, SD = 0.41, manager: M =
1.87, SD = 0.29; t(90) = 10.12, p < 0.001), and less masculine
(nursery teacher: M = 3.43, SD = 0.31, manager: M = 4.06,
SD = 0.27; t(90) = −10.31, p < 0.001), than individual images
of participants in the manager condition. As illustrated in
Figure 4, these effects are not due to a few outliers but the
distributions of individual CIs per condition hardly overlap.
However, also apparent in Figure 4, the effect for the aggre-
gated group images is generally clearer than the average effect
for the individual images. One reason for this might lie in the
fact that individual images are commonly much noisier and
less clear.
As a next step we correlated these independent CI ratings
with individual differences in the explicit and implicit endorse-
ment of the corresponding stereotypes by the original RCIC
task participants. To de-confound individual differences and the
effect of the experimental condition, these correlations were con-
ducted separately for each condition (Table 1). Overall, image
ratings were largely unrelated to individual differences. As one
of few exceptions, the images of participants in the nursery
teacher condition who had a particular warm stereotype of nurs-
ery teachers looked more feminine to the raters. Participants in
that condition who had a much stronger association of com-
petence with managers than with nursery teachers created an
image of a nursery teacher that was judged as less masculine
and (marginally) more feminine by independent raters. In the
manager condition, explicit ratings of warmth were marginally
related to more warm-looking CIs. Given the large number
of potential correlations and the problem of alpha inflation it
can be concluded that surprisingly few individual differences
in explicit and implicit stereotypes were reflected in individual
differences in CIs.
CONTROL ANALYSES TO ASSESS OBJECTIVE COMPETENCE AND
WARMTH
To maximize differences on both dimensions, in the pretest, we
selected groups that clearly differed on both dimensions, result-
ing in a negative correlation between warmth and competence in
our design. This raises the theoretical possibility that facial cues of
warmth were used to infer the inverse degree of competence. This
resembles the innuendo process described for verbal information:
Describing someone as particularly friendly can communicate
the information that this person is not competent and vice versa
(Kervyn et al., 2012).
To control for this, three additional participants (2 female,
1 male; age range 23–27) created warmth and competence CIs
using the same RCIC procedure as described above (Figure 5).
The resulting CIs’ similarity can be objectively assessed by corre-
lating pixel gray scale values across all 262,144 pixels (512 × 512)
of the noise patterns. Each pixel’s value can vary between 0
(black) and 255 (white) and the zero-order correlations between
the serialized pixels of two images (Table 2) reflect the extent
to which these gray scale values are similar. To estimate the
unique contribution of warmth and competence to the manager
and nursery teacher CIs we entered the gray scale values of the
FIGURE 5 | Control classification images for warmth and competence
by three hypotheses-blind participants.
Table 2 | Correlation of pixel luminance values across 512× 512
pixels.
Warmth CI Competence CI Nursery teacher CI
Warmth CI – – –
Competence CI 0.34*** – –
Nursery Teacher CI 0.57*** 0.30*** –
Manager CI 0.10*** 0.52*** 0.04***
*** p < 0.001
warmth and competence CIs as simultaneous predictors of the
corresponding values for the manager and nursery teacher CIs
in two separate regression analyses. Results showed that both
CIs were independently predicted by the warmth and compe-
tence CIs. The nursery teacher CI was primarily predicted by
the warmth CI, ß = 0.53 (competence CI: ß = 0.12), R2 = 0.34,
all p’s < 0.001, reflecting that the nursery teacher CI looked
primarily warm and (to a much less extent) somewhat compe-
tent. In contrast, the manager CI was primarily predicted by the
competence CI, ß = 0.55 (warmth CI: ß = −0.09), R2 = 0.28,
all p’s < 0.001, providing further evidence for the notion that
the manager CI looked primarily competent, and (to a lesser
extent) rather cold than warm. The fact that the manager was
construed as competent and cold whereas the nursery teacher
was seen as warm and also a little bit competent is most likely
attributable to the fact that already at the stage of the pretest
the group differed more on the warmth dimension than on the
competence dimension. Specifically, the nursery teacher was not
judged as incompetent to the same degree as the manager was
judged as cold (comparison based on z-standardized scores, see
Figure 1). Thus, both stereotype content dimensions were clearly
accessed spontaneously and independently encoded visually in
the CIs.
DISCUSSION
The current work presents first evidence for the sponta-
neous use of the two fundamental dimensions of social judg-
ment, warmth and competence, in visual representation of
group members’ faces, providing initial support for the tight
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connection between the big two dimensions of social per-
ception and two important dimensions of face perception:
trustworthiness (or warmth) and competence (see Todorov
et al., 2005, 2013; Oosterhof and Todorov, 2008; for work
that models dimensions of face evaluation, focusing specifi-
cally on trustworthiness and competence). People seem to use
facial cues indicative of both dimensions to make sense of
social groups in a parsimonious, non-verbal and spontaneous
manner.
This was observed at the level of an aggregated represen-
tation of a shared stereotype (nursery teachers as warm but
incompetent; managers as cold but competent) as well as at the
individual level. However, individual differences in the degree to
which visual representations of the respective group were judged
as either warm or competent were mostly unrelated to individ-
ual differences in the degree to which these stereotypes were
endorsed either on an explicit level or (for competence) at an
implicit level. Although it is conceivable that visual representa-
tion and verbal representation function largely independent, a
more parsimonious explanation could be based on the fact that
we purposefully chose socially shared stereotypes at the potential
cost of restricting meaningful inter-individual variance. Another
possibility lies in the method: individual CIs are commonly nois-
ier than group-wise CIs. Thus, individual images may have been
too noisy for raters to decode the inter-individually different
information encoded in them. A third explanation is that the
stimuli employed for the profession categories (e.g., play for nurs-
ery teachers vs. lead for managers) in the B-IAT might have
differed intrinsically on implied competence, thereby masking
individual differences in associations between competence and
the profession categories.
Nevertheless, the current work is the first to systematically test
whether both dimensions of the SCM are encoded in and decoded
from visual representations of group member’s faces. Above we
have shortly mentioned the critical possibility of an innuendo
effect. It might be conceivable that in our study encoders merely
created warm nursery teachers and cold manager and that later
raters used this decoded warmth information to infer competence
in a compensatory manner. A warm-looking person is probably
not competent and vice versa. One way to address this possi-
bility would be to have visual representations of all four SCM
quadrants to test the expected differences in a more complete
manner. We have chosen a different approach. By having inde-
pendently created prototypical images of what a warm person
looks like and what a competent person looks like we were able
to address this possibility by calculating objective similarities
between these images and group-wise CIs. An innuendo effect
could have been demonstrated if the nursery teacher CI would
have been similar to the warmth CI (positive correlation), the
manager CI would have been dissimilar to the warmth CI (neg-
ative correlation) and both would have been unrelated to the
competence CI. However, this pattern was not observed in our
data. Instead, themanager CI was clearlymore similar to the com-
petence CI than to the warmth CI and vice versa for the nursery
teacher CI.We conclude that both SCMdimensions were encoded
in the CIs.
Although our data convincingly show that both stereotype
dimensions were visually encoded, it is still conceivable that
an effect of warmth primacy would be reflected in larger
effects. The mean differences between nursery teachers and
managers were indeed somewhat larger for the warmth dimen-
sion than for the competence dimensions but this could be
attributable to the fact that in the pretest as well in the manip-
ulation check of explicit stereotype endorsement the same dif-
ference was found. Potentially, managers and nursery teach-
ers simply differ more on the warmth dimension than the
competence dimension. Given this, it seems even more sur-
prising that the dimension that predicted successful detection
of the occupation was competence. Raters who judged the
nursery teacher as particular incompetent and the manager
as particular competent were more likely to correctly iden-
tify or guess their occupation. It thus seems that facial cues
of competence sometimes bear more weight than facial cues
of warmth, speaking against a general primacy of warmth
information.
We argue that both warmth and competence are encoded in
a facial visual mental representation. However, although tempt-
ing, one should take care with equating the CIs with actual
visual representations residing in participants’ cognitive sys-
tem. First, although the CIs are functions of mental represen-
tations, they are also functions of the set of noise patterns
used, the employed base image, motivation of participants, etc.
Second, although the CIs are meaningful, participants might
not actually have visual mental representations of managers
or nursery teachers in their minds. For instance, participants
might resort to verbal knowledge about managers (i.e., that
they are competent) and use their visual representation of com-
petent faces as proxy to make their decisions in the RCIC
task. Third, just because the task is of a visual nature, the
assessed representations are not necessarily visual [for an anal-
ogous discussion of the latter two points, see Dotsch et al.
(2013)].
However, we believe that the most parsimonious and there-
fore, most likely explanation for our data is that the CI is tapping
into visual representations of managers and nursery teachers.
First, it is safe to assume that our participants have had visual
experience with both groups, a necessary prerequisite for the exis-
tence of visual mental representations of both groups. If visual
information about typical members of the respective groups is
available, it is very unlikely that the cognitive system should
instead use non-visual information to complete the RCIC task.
Second, participants did not have to use warmth and competence
information in the RCIC task (the concepts of warmth and com-
petence were not mentioned at all prior to and during the task).
The fact that the CIs did include visual cues diagnostic of warmth
and competence in our view is therefore, first evidence of spon-
taneous encoding of dimensions of warmth and competence in
visual mental representations of faces (i.e., visual stereotypes).
ACKNOWLEDGMENTS
The authors would like to thank Amy C. Cuddy for helpful advice
in planning the current study.
www.frontiersin.org June 2013 | Volume 4 | Article 386 | 7
Imhoff et al. Visualizing stereotype content
REFERENCES
Abele, A. E., and Bruckmüller, S.
(2011). The Bigger one of the “Big
Two”? Preferential processing of
communal information. J. Exp.
Soc. Psychol. 47, 935–948. doi:
10.1016/j.jesp.2011.03.028
Abele, A. E., Cuddy, A. J. C., Judd,
C. M., and Yzerbyt, V. Y. (2008).
Fundamental dimensions of social
judgment. Eur. J. Soc. Psychol. 38,
1063–1065. doi: 10.1002/ejsp.574
Bakan, D. (1956). The Duality of
Human Existence: Isolation and
Communion in Western Man.
Chicago: Rand McNally.
Carlsson, R., and Björklund, F. (2010).
Implicit stereotype content: mixed
stereotypes can be measured
with the implicit association test.
Soc. Psychol. 41, 213–222. doi:
10.1027/1864-9335/a000029
Dotsch, R., Wigboldus, D. H. J.,
Langner, O., and van Knippenberg,
A. (2008). Ethnic faces are
biased in the prejudiced mind.
Psychol. Sci. 19, 978–980. doi:
10.1111/j.1467-9280.2008.02186.x
Dotsch, R., Wigboldus, D. H. J., and van
Knippenberg, A. (2013). Behavioral
information biases the expected
facial appearance of members of
novel groups. Eur. J. Soc. Psychol.
43, 116–125. doi: 10.1002/ejsp.
1928
Fiske, S. T., Cuddy, A. J. C., Glick, P.,
and Xu, J. (2002). A model of (often
mixed) stereotype content: com-
petence and warmth respectively
follow from perceived status and
competition. J. Pers. Soc. Psychol.
82, 878–902. doi: 10.1037/0022-
3514.82.6.878
Gosselin, F., and Schyns, P. G. (2003).
Superstitious perceptions reveal
properties of memory rep-
resentations. Psychol. Sci. 14,
505–509. doi: 10.1111/1467-
9280.03452
Greenwald, A. G., Nosek, B. A., and
Banaji, M. R. (2003). Understanding
and using the Implicit Association
Test: I. An improved scoring algo-
rithm. J. Pers. Soc. Psychol. 85,
197–216. doi: 10.1037/0022-3514.
85.2.197
Hills, P. J., Lewis, M. B., and Honey,
R. C. (2008). Stereotype priming
in face recognition: interactions
between semantic and visual
information in face encoding.
Cognition 108, 185–200. doi:
10.1016/j.cognition.2008.03.004
Hofmann, W., Gawronski, B.,
Gschwendner, T., Le, H., and
Schmitt, M. (2005). A meta-
analysis on the correlation between
the implicit association test
and explicit self-report mea-
sures. Pers. Soc. Psychol. Bull. 31,
1369–1385. doi: 10.1177/0146167
205275613
Imhoff, R., Dotsch, R., Bianchi, M.,
Banse, R., and Wigboldus, D.
(2011). Facing Europe: visualizing
spontaneous in-group projection.
Psychol. Sci. 22, 1583–1590. doi:
10.1177/0956797611419675
Kervyn, N., Bergsieker, H. B., and Fiske,
S. (2012). The innuendo effect:
hearing the positive but inferring
the negative. J. Exp. Soc. Psychol.
48, 77–85. doi: 10.1016/j.jesp.2011.
08.001
Langner, O., Dotsch, R., Bijlstra,
G., Wigboldus, D. H. J., Hawk,
S. T., and van Knippenberg, A.
(2010). Presentation and validation
of the Radboud Faces Database.
Cogn. Emot. 24, 1377–1388. doi:
10.1080/02699930903485076
Lorch, R. F., and Myers, J. L. (1990).
Regression analyses of repeated
measures data in cognitive
research. J. Exp. Psychol. Learn.
Mem. Cogn. 16, 149–157. doi:
10.1037/0278-7393.16.1.149
Macrae, C. N., and Quadflieg, S.
(2010). “Perceiving people,” in
Handbook of social psychology,
5th Edn. Vol. 1, eds S. T. Fiske,
D. T. Gilbert, and G. Lindzey
(Hoboken, NJ: John Wiley & Sons),
428–463.
Mangini, M. C., and Biedermann,
I. (2004). Making the ineffable
explicit: estimating the informa-
tion employed for face classifica-
tions. Cogn. Sci. 28, 209–226. doi:
10.1207/s15516709cog2802_4
McArthur, L. Z., and Baron, R. M.
(1983). Toward an ecological theory
of social perception. Psychol. Rev.
90, 215–238. doi: 10.1037/0033-
295X.90.3.215
Oldmeadow, J. A., Sutherland, C.
A. M., and Young, A. W. (2013).
Facial stereotype visualization
through image averaging. Soc.
Psychol. Pers. Sci. doi: 10.1177/
1948550612469820. [Epub ahead of
print].
Oosterhof, N. N., and Todorov, A.
(2008). The functional basis of
face evaluation. Proc. Natl. Acad.
Sci. U.S.A. 105, 11087–11092. doi:
10.1073/pnas.0805664105
Peeters, G. (1983). “Relational and
informational pattern in social
cognition,” in Current Issues
in European Social Psychology,
eds W. Doise and S. Moscovici
(Cambridge: Cambridge University
Press), 201–237.
Sriram, N., and Greenwald, A. G.
(2009). The brief implicit associa-
tion test. Exp. Psychol. 56, 283–294.
doi: 10.1027/1618-3169.56.4.283
Todorov, A., Dotsch, R., Porter, J. M.,
Oosterhof, N. N., and Falvello, V.
B. (2013). Validation of data-driven
computational models of social per-
ception of faces. Emotion. doi:
10.1037/a0032335. [Epub ahead of
print].
Todorov, A., Dotsch, R., Wigboldus, D.,
and Said, C. P. (2011). Data-driven
methods for modeling social per-
ception. Soc. Pers. Psychol. Comp.
5, 775–791. doi: 10.1111/j.1751-
9004.2011.00389.x
Todorov, A., Mandisodza, A. N.,
Goren, A., and Hall, C. C. (2005).
Inferences of competence from
faces predict election outcomes.
Science 308, 1623–1626. doi:
10.1126/science.1110589
Willis, J., and Todorov, A. (2006).
First impressions: making up your
mind after 100ms exposure to
a face. Psychol. Sci. 17, 592–598.
doi: 10.1111/j.1467-9280.2006.
01750.x
Wojciszke, B., Bazinska, R., and
Jaworski, M. (1998). On the dom-
inance of moral categories in
impression formation. Pers. Soc.
Psychol. Bull. 24, 1245–1257. doi:
10.1177/01461672982412001
Ybarra, O., Chan, E., and Park, D.
(2001). Young and old adults’
concerns about morality and com-
petence. Motiv. Emot. 25, 85–100.
doi: 10.1023/A:1010633908298
Conflict of Interest Statement: The
authors declare that the research
was conducted in the absence of any
commercial or financial relationships
that could be construed as a potential
conflict of interest.
Received: 11 April 2013; paper pend-
ing published: 20 May 2013; accepted:
10 June 2013; published online: 28 June
2013.
Citation: Imhoff R, Woelki J, Hanke S
and Dotsch R (2013) Warmth and com-
petence in your face! Visual encoding of
stereotype content. Front. Psychol. 4:386.
doi: 10.3389/fpsyg.2013.00386
This article was submitted to Frontiers
in Perception Science, a specialty of
Frontiers in Psychology.
Copyright © 2013 Imhoff, Woelki,
Hanke and Dotsch. This is an open-
access article distributed under the terms
of the Creative Commons Attribution
License, which permits use, distribution
and reproduction in other forums, pro-
vided the original authors and source
are credited and subject to any copy-
right notices concerning any third-party
graphics etc.
Frontiers in Psychology | Perception Science June 2013 | Volume 4 | Article 386 | 8
